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ListerellosJa  is  a  diaeasb  wo  which  nan  and  various  domestic  and  wild 
animdlB  are  subject. 

During  a  maseive  lacterlological  investigation  of  wild  anlmels  and 
ticks  for  the  purpose  of  detecting  tularemia  Infection,  one  of  the  author'* 
(Olauf'av's)  attention  was  diverted  to  ;  different  pathogenic  causative  agent, 
a  grar-uosit iva  bacillus  which  now  and  then  was  isolated  from  dead  or  live 
rodents  and  inaectivora,  and  in  ono  Instance  wae  detected  in  Ixodes  ticks. 

During  the  period  from  Sov  1946  through  Sept  1948,  six  strains  were  Isolated 
fi?oa3  the  wild  aalmale.  Itoi'  this,  21,243  wild  aniaaals  were  tested  (11,256  of 
tnoea  were  field  mice),  In  1958  one  strain  was  isolated  from  ticks.  In  ad¬ 
dition  5  more  strains  were  isolated  by  a  co— worker  at  the  tularemia  institute, 

?.  i:.  Glagolevaia,  who  worked  under  our  supervision;  in  this,  5,879  wild  ani¬ 
mals  were  teetea  (of  these  4,721  were  field  mice).  These  strains  were  trans¬ 
ferred  ■  ’  us  and  consequently  we  were  able  to  Investigate  12  strains  in  all. 

10  of  these  strains  were  tested  somewhat  in  detail,  and  in  2  strains  the 
antigenic  properties  were  chiefly  investigated.  All  the  strains  proved  to  be 
completely  identical  to  the  caueativn  agent  of  listerelloeis  -  Listeria  mono¬ 
cytogenes,  i'or  comparison  we  had  two  standard  strains,  Kos,  139  (rahblt)  and 
249  (mouse),  which  wa  received  from  Prof.  P.  P.  Sakharov, 

Of  the  12  atrrins  that  were  investigated  9  were  Isolated  from  rodents, 
of  which  8  were  field  mice  (Mlcrotus  arvalls)  auid  one  a  water  rat  (drvicola 
tcrreetrls),  and  2  from  lasectlvora,  of  which  one  was  a  water  shrew  (Neomys 
fodiens)  and  one  a  common  shrew  (Gorrex  araneus);  one  strain  was  Isolated 
from  pubescent,  ticks,  Deraacentor  plctus;  5  etraias  ware  isolated  from  dead 
animaiff  and  6  from  animals  that  were  captured  alive.  The  sick  and  dead  anl- 
nials  wfsre  discovered  both  in  winter  and  Bui,juner,  These  were  more  frequently 
sporadic  cases,  but  at  times  group  murrains  were  noted.  In  winter  the  ani¬ 
mals  were  chiefly  taken  from  straw  stacks  and  in  the  summer  from  open  sta¬ 
tions.  The  greater  number  of  find#  of  L  monocytogenes  (10  of  12)  occurred  in 
■19AB  and  the  winter  of  1948/49,.  Evidently  this  is  explained  by  the  fact  that 
curing  this  period  of  the  invest*! gat lonn  they  began  to  pay  more  attention  to 
til.  llsterella  infection  in  the  laboratory.  Instead  of  a  direct  bacteriological 
lave a  ligation  of  the  organs  of  the  procured  animals,  almost  ell  the  strains 
uero  received  through  biological  means  by  the  utllitation  of  a  subinocula- 
tioa  of  the  organs  (spleens,  lymphatic  glands,  bone  marrow  in  special  cases' 
into  a  sensitive  animal,  white  mouse  or  field  moupe,  with  a  subsequent  bac¬ 
teriological  investigation  of  the  organs  of  the  animals  that  died  (the  meth¬ 
od  used  for  mass  analyse®  for  tularemia). 

i'leld  mice  (H.  armlls)  were  used  Ir  the  sub  inoculation  more  frequently 
in  those  cases  where  the  organs  of  wild  onljaals  that  had  died  were  lieing 


Invest  igated.  First  of  allt  tha  field  oica  wore  bcl-l  in  tbs  laboratory  for 
at  least  2  weeks.  This  proceduret  i.e.  the  sublnocrulatlOE  of  organs  from  the 
dead  field  mice  into  fresh  animals,  peroltted  ayoidlng  mietak^s  which  may 
develop  when  working  with  white  mice  that  ha?e  their  own  infections!.  Strains 
Ko.  1321,  243,  Bl  and  394  were  isolated  via  the  field  aiise. 


The  field  mica  died  in  time  periods  rariging  from  72  to  144  hours  with 
the  following  pathologic-anatomy  changes;  a  dsnas  infiltration  with  a  nec¬ 
rotic  or  auppurntive  focus  in  the  inf'-cted  area;  hyperemia  of  the  vesaals  la 
the  aubc!;taneou8  C6llv''ar  tissue;  enlargement  of  the  liver  with  plural  mi¬ 
nute  necrotic  nodules;  enlargement  of  the  suprarenal  glerdp  and  spleen,  but 
without  aodulea;  distension  of  the  entail  intestine  in  the  beginning  portions 
(with  ft  yellowish  content).  The  whits  mica  died  within  120-240  houre  and  upon 
their  autopsy,  practically  the  same  changes  were  detected  as  in  the  field 
mice,  although  there  were  not  always  nodules  in  the  liver;  in  two  mice,  which 
had  died  after  192  and  240  hours,  the  spleen  was  sharply  enlarged  and  covered 
with  numerous  necrotic  aodulea  that  had  never  been  noted  in  the  field  mica. 
Svlntsov  (1948)  notes  that  in  bis  tests,  necrotic  nodules  of  the  liver  ar'‘ 
spleen  in  white  mica  were  noted  in  50-60  ^  of  the  cases.  A  cultvjre  from  the 
organs  of  the  field  mice  and  white  mice  that  had  died  was  easily  obtained  on 
a  weakly  alkaline  meat-peptone  agar.  In  smear  impressions  fro®  the  organs 
L.  monocytogenes  was  dateoted  in  sufficiently  large  quantity;  the  bacilli 
were  at  times  situated  In  the  protoplasm  of  leucocytes.  In  3  annlyees  (Noa. 
153 1  2026  and  3503)  Infsctlon  only  developed  in  ft  second  subinocjilat ion, 
while  the  animals  (white  mice)  of  the  first  sub inoculation  were  sacrificed 
on  the  10th  day;  in  their  organs  were  detectei  uen&ll  chenges  which  testified 
as  to  the  presence  of  the  infection;  hyperemia  of  the  vessele  in  the  sub¬ 
cutaneous  cellular  tissue,  and  singular  necrotic  nodules  in  the  liver  auiid 
spleen  eto.  In  these  enalueee  2  white  aico  and  1  field  mouse  of  the  second 
sublnocul-'tion  dlod  after  96-192  boiups,  with  changes  as  describe-*  above,  arid 
from  their  organs  were  taken  L.  monocyto,  enes  cultures. 


Strain  No.  2753  ''3-8  taken  directly  from  a  dead  water  rat  by  means  of  a 
sowing  from  the  liver  onto  a  meat-peptone  agar.  Klthin  24  hcAira  a  growth  of 
two  causative  agents  was  discovered,  listeria  monocytogenes  aod  Sryslpelo- 
tnrlx  rhusiopathiae,  with  a  predominance  of  the  former's  colonies.  The 
2.  rhusiopathiae  colonies  were  clearly  distlnguishsd  by  theii*  smaller  dlmen- 
sions.  Therefore,  tna  water  rat  died  from  a  combination  of  llsterelloslB  and 
orysioelatous  infection.  The  rat's  liver  was  sharply  enlarged  and  threaded 
with  nuinerous  small  necrotic  nodules,  'The  erlslpelatoua  infection  was  en¬ 
countered  rather  frequently  Among  the  rodents  in  the  locale  being  j west Igated; 
up  to  30  i>  of  fhe  water  rats  were  affected  by  It  (hlsuf'ev  and  Duaaeva). 

It  is  of  particular  importance  to  dwelljtm  the  conditions  of  isolating 
strain  No.  449  from  the  ticks.  1,000  pubescoat  ticks  of  various  degrees  of 
blood  satiation  were  collected  from  cows  that  seerood  to  aormal  by  exterior 
appearance.  The  ticks  were  uivided  into  iC  groups.  100  to  a  grou;.,  and  ofter 
grinding  with  a  phyalological  solution  in  a  mortat  they  were  subcut aneoualy 
Injected,  each  group  separately,  into  10  guinea  pigs.  One  guinea  pig  died 
on  the  9th  sutki  (24-hour  period-  Tr  note);  upon  Its  autopsy  the  following 
was  discovered:  at  the  place  of  infection  la  the  Inguinal  x*eg;ion,  an  encysted 
cavity  containing  a  turbid-gray  viscous  substance;  the  inguinal  glands  were 
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enlarged  to  the  size  of  peas,  sharply  hyperemic;  the  vessels  of  the  subcutanao'ttg 
csllular  tissue  are  sharply  hypi^remic;  as  to  the  abdomen,  beneath  the  skin 
is  a  small  purulent -caseous  area  vhlch  Id  connecte’  *0  the  focus  of  laflama- 
tlon  in  the  inguinal  region;  the  spleen  is  enlarged  to  twice  its  normal  size, 
cherry  colored,  thlchened,  biood-fiiled,  without  nodules,  very  strongly  en¬ 
larged,  of  a  light-vellow-clay  color,  compact,  rather  dry  in  the  cross  sec¬ 
tion  of  the  incision;  lungs  hyperemic;  Irldneys  enlarged;  suprarenal  glands  x 
sharply  oularged  and  hyperemic.  During  the  microscopy  of  the  glands,  liver  and 
spleen,  a  small  number  of  small,  narrow  bacilli  was  detected  In  every  field 
of  vision.  Within  24  hours  after  a  sowing  from  the  spleen  and  liver  onto  a 
meat-peptone  agar,  a  profuse  gro’-  of  a  pure  culture  of  L.  monocytogenes  was 
received. 


.'iouauae  guinea  pigs  have  comparatively  little  sensitivity  to  llsterellosls, 
one  must  asBume  th-at  the  ticks  contained  a  large  quantity  of  the  pathogen. 


Tna  characteristics  of  the  strains  that  were  Isolated  proved  to  be  as 
fclicws.  The  pathogen  appears  as  a  small  rod,  somewhat  narrower  and  shorter 
tnan  the  bacilli  of  the  intestinal-typhous  group,  but  visibly  larger  than  the 
IXitdogea  of  the  erysipelatous  infection,  '^'he  bacillus  ic  weakly  motile,  does 
not  decolorise  by  Gram's  method,  stains  well  with  aniline  dyes.  In  agar  cul¬ 
tures  it  grows  as  straight,  short  ovoid  rods,  at  times  nearly  cocci,  which  on 
i).  smear  form  separately  or  In  small  heaps  (in  palisades).  In  a  close  grained 
ogg-yolk  medlxuD  the  bacilli  grow  to  the  same  dimensions  as  in  agar.  In  that 
the  listeria  differs  from  eryslpelothrix,  which  in  an  sgg-yolk  medium  will 
grcF./  in  a  form  of  ,  onger  rode  and  threads  than  in  agar.  In  broth  It  will  grow 
la  form  of  straight,  short  rods  or  coccobacteria,  which  in  e  smear  culture  a.re 
formed  separately  ,  by  pairs,  or  in  small  groups,  and  less  frequently  in  short 
clu'iins.  It  is  easily  grown  in  coaunon  weakly  alkaline  nutritional  mediums,  'out 
the  growth  received  is  not  profuse.  In  a  meat-peptone  broth,  after  a  24  hour 
guc./th  at  37°,  a  weak  uniform  opacification  is  noticed,  which  correlates 
approximately  to  400-500  million  microbic  cells  per  cm3  (by  the  TsGNKI  bac- 
terjixl  stendcrd);  a  small  sedimentation  Is  formed  on  the  bottom,  which  upon 
shirking  rises  from  the  bottom  in  a  small  queue;  scum  does  not  form  and  there 
is  no  ringing  of  the  containers  sides.  On  an  agar  slant,  with  a  profuse  inoc¬ 
ulation,  the  growth  after  24  hours  is  in  the  form  of  a  semi-transparent .gray¬ 
ish  colored  application  of  numerous  small  colonies  fused  together  and  partial¬ 
ly  isolated  only  along  the  edges  of  the  streak;  the  grotrth  li»  seen  wel.l  by 
the  waked  eye.  'I'he  24  hour  old  colonies  in  the  dishes  are  small,  circular, 
fit,  with  even  edges,  semi-transparent,  weakly  cnromogenic  in  a  passing  light. 
Ir.  gelatin  after  several  sutkl  (24-hour  periods  -  Tr  note)  there  was  a  growth 
al.'ng  the  pu/icture  in  the  form  of  small  g^ ranules;  later,  by  .  .  proximately  the 
20th  df.y,  in  some  cases  in  the  upper  portion  of  the  puncture  may  appear  small 
clusters  of  minute,  tooentose  threads  going  off  perpendicularly  from  the  punc¬ 
ture,  but  they  never  attain  the  sumptuosity  that  is  characteristic  for  gelatin 
cultures.  The  gelatin  does  not  liquefy.  In  a  Clark  cul-tura  medium,  after  a 
9o  four  growth  at  37°,  the  react,  n  with  methyl  red  is  positive  (reddening  of 
the  medlur,).  Biochemical  activity  was  carried  out  in  10  of  our  strains  and 
In  the  2  etaiidard  etrains.  All  strains  after  a  2^hour  growth  at  37°  decom- 
poaed  glucose  and  maltose  to  an  acid,  after  3''5  sutki  (24-hooT  periods  -  Tr 


note)  -  lru;tooo,  and  after  10-27  sutki  -  sucrose  and  glycerol;  mannitol  end 
duicitoi  were  not  fermented. 
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3y  morphological,  tinctorial,  cultural  an  ‘biochemical  properties  all 
our  ptraias  proved  to  be  completely  identical  to  each  other  and  corresponded 
in  full  to  •’tandard  strains  Noa.  139  and  249. 

For  tho  invest igat Jon  of  the  at  rains*  antigenic  properties  we  resorted 
to  the  agglutination  reaction.  By  meauis  of  a  five-fold  inuminization  of  rab¬ 
bits  with  heat-killed  cultures,  antlooroms  ve’**’  "received  to  ?  of  our  st'raLiS 
and  to  standard  strain  No.  139.  The  titers  of  the  serums  amounted  to  1:1,600« 

— 1.39^wu.  4,i.e  jkOoUlts  of  the  cross  agg^ui* nr*::  am  .a. 

All  Investigated  strains  proved  to  bs  aerology '  lly  identical  to  each 
other.  The  agglutination  was  completely  clear  -  tho.  was  a  complete  clarifi¬ 
cation  of  the  liquid  and  a  precipitation  of  the  clump  to  the  bottom  of  the 
test  tu'be  in  the  form  of  a  clearly  outlined  umbrella;  when  shaken,  the  clump 
rose  from  the  bottom  of  the  test  tub©  in  the  form  of  minute  strands  of  threads; 
with  a  protracted  shaking  the  threads  broke  up  into  a  homogenous  cloud.  In  too 
serums  lower  dilutions  (l:50-l;100)  ♦■here  was  a  sedimentation  of  one  degree 
or  another  and  at  times  it  was  fullv  dissolved.  Apparently  the  antiserums,  to¬ 
gether  with  the  agglutinins,  contair  d  rather  powerful  bacteriolysina.  Paiv 
ticularly  the  lyala  was  ..requently  ;  .>ted  in  the  tests  of  strain  No.  1321  and 
its  serum;  this  made  it  difficult  tc  properly  determine  the  terminal  titers 
of  tha  agglutination.  This  btrain  w&s  partially  dissolved  even  in  the  control. 
Possibly  this  was  stip'olated  by  aglrg  of  the  strain,  or  by  the  presence  of  a 
bacteriophage.  The  strain  was  investigated  2^  years  after  the  isolation.  Strains 
No.  286  and  394  were  agglutinated  with  antiserum  No.  81  in  a  dilution  of  1:1,600. 
j-ue  to  the  fact  that  strain  No  2753  w&s  isolated  from  a  water  rat  simulta¬ 
neously  with  the  strain  Z,  rhxialopatuiae,  there  was  prepared  for  the  latter 
a  rabbit  antiserum  with  a  tii  r  of  1:1600.  A  cross-agglutination  tost  showed 
that  even  in  a  minimum  dilution  Cl:50)  the  serums  did  not  react  with  the 
heterologous  strains. 

a11  of  the  Isolated  otrelna  provei^  to  be  ,-athogonic  for  field  mice.  With 
a  cubcutaneous  injection  of  0, 1-0,2  cm-  of  a  24-hour  broth  culture  the  mice 
died  after  45-96  hours  with  changes  ty- teal  for  llsierelloois.  Of  particular 
interest  are:  the  enlarged  liver,  wlths/.it  exception  threzded  with  graylsh- 
yellowion  necrotic  noduleg,  p-  i  enlarged  suprarenal  gl?  s,  which  at  times 
wore  onc-third  the  length  of  the  kidney.  The  changes  were  so  characteristic 
that  the  infoot  Ion  of  the  mice  began  to  be  used  by  us  in  practice  for  dlag- 
nootic  purposes  in  the  preliminary  inv^-st Igat ion  of  the  cultures  being  isolated. 

(Table  1) 

The  degree  of  seneitiTlty  of  tho  field  mice  and  white  mice  to  liotorol- 
losia  was  more  accurately  determined  in  special  teets.  The  ini'octlo.n  with 
the  three  strains  was  carried  out  subcutaneously  shortly  after  their  ioo- 
lation.  Tho  field  mice  infected  were  full  grown,  wf>ig]i*i:g  20  -25  C- •  white 
mice  weighed  12-16  g.  In  all  there  ware  29  field  mice  and  20  \/hite  mice  in 
tho  toGts  Uable  2).  Tho  absolute  lethal  dose  for  tho  field  mice  end  white 
nice  equalled  100  million  mlcrobic  cells.  The  greater  portion  of  the  '.male 
died  from  10  and  1  mi'illon  cells,  whereas  cany  animals  survived  from  loo  to 
10  thousand.  In  those  animals  which  died  from  listerellosls  t'^e  pathological- 
ansto.my  ch-inges  were  completely  tuplcal  for  acute  listerellosls,  and  the  diag¬ 
nosis  in  all  cases  was  substaujtlated  by  a  positive  bacterial  microscopy  and 


an  is  olation  of  a  rfi-sry  culture.  The  disease  in  the  field  mice  and  white  i^lce 
took  a  course  in  form  of  seDticemia,.  In  Ihose  wiiite  mice  and  field  nice  '' 
v/hich  aurvivod,  there  was  dle^''vored  a  well  erpressed  immunuty,  after  two 
months,  to  a  control  subcutaneous  i^-^^ctioa  wath  a  virulent  strain  in  a  doaa 
known  to  be  lethal.  Tho  strains  proved  bo  be  pathogenic  for  fabblts.  Alter 
nn  Intiavonoua  Injection  of  0.5  cin^  of  a  2h~hour  broth  culture,  the  rabbits 
died  after  72  hours  from  acute  llsterellosls;  in  the  liver  was  detected  a 
great  quantity  of  yellowish  necrotic  foci. 

(Table  Z) 


In  the  procef.t  of  ahvcoi,  igni  ..on  oi.  une  xieteria  strains  we 

cncoruitered  the  necessity  of  distinguishing  them  fram  the  causative  agent  of 
an  eryslpeletdus  Infection,  S.  rhuslopathlae ,  to  which  they  are  very  similar. 
This  proved  to  be  particularly  Important  in  connect  ion  with  the  fact  thqt  we 
very  frequently  isolated  rhusiopathiae  cultures  from  the  wild  rodents  end 
insect ivora.  Ve  found  that  it  is  posclble  to  successfully  differentiate  be- 
tw'^een  these  two  causative  agents  by  a  series  of  criteria  which  are  pre¬ 
sented  in  table  3«  ^har  system  is  lose  detailed  than  the  system  proposed  for 
tho  same  parpose  by  Svintaov  (i9^8).  V.'e  do  not  include  in  the  system  a  ver¬ 
ification  of  the  motility,  upon  which  '•'•me  authors  insist.  In  the  Inveotiga- 
tion'of  the  strains  wo  were  able  to  convince  omeelves  thzit  listeria  has  a 
weak  independent  motility,  usually  expressed  only  in  young  cxltutes.  Sryp’pe- 
lothrix  havo  no  active  motility,  but  due  to  thoir  ainall  size  they  are  sub¬ 
jected  to  a  rather  intends  Brownian  movement  in  a  suspended  droplet.  The  dlf» 
fjrenceo  weon  the  active  ipotllity  of  listeria  and  the  paasive  motility  of 
erys ipelothrix  are  not  demonstrative  and  cannot  be  considered  rella'ie.  Orlova 
(1948)  relates  that  on  forms  affected  by  swine  erysipeJas  she  Isolated  strains 
I'rom  oicK  and  dead  gilts  that  were  completely  identical  by  biochemical  and 
cultural  properties  to  tho  swine  erysipelas  pathogen,  but  which  had  a  clear¬ 
ly  expressed  motility  la  the  ailtureo. 


(Table  3) 


Conclusions 


1. ^’Llstcrellosis  was  discovered  in  a  natural  state  in  field  mice  (Microtue 
arvalie  Pall.)  -  8  finds,  in  a  water  rat  (Arvlcola  terreetris  L. )  -  one  find, 

Jn  a  wAtcr  shrew  (Kooays  fodleas  Schrb. )  -  one  find,  and  in  a  common  shrew 
(Sorox  araneus  L. )  -  one  find.  One  strain  of  L  monocytogenes  was  Isolated 

from  pubescent  ticks,  Dormacontor  pictus  Eerm.,  thken  from  healthy  cows. 

2.  All  of  the  Isolated  strains,  by  morphological, cultural,  tinctorial, 
biochemical  and  antigenic  properties,  were  completely  similar  to  each  other 
and  fully  corres’  ondod  to  Listeria  monocytogenes  (>kir.,  'tfb  et  Sw.). 


>,  Tno  strains  possessed  an  express  pt-thogenlclty  for  field  mice,  white 
■  ice  and  rabbits.  Por  the  first  two  types  c**  animals  the  minlnrumi  lethal  doss 
in  a  subcutaneous  infection  sunounted  to  10-100  thousand  microbic  cell. 


4.  The  established  phenomenon  of  natural  incidence  of  listerelloc  s  'a: 
rode.-.tr  and  Insectivora,  which  are  widely  spread  in  nature,  and  also  la  ticks, 
inoreuGCc  the  knowledge  concerning  the  opizootology  and  epidemiology  of  thld 
little  investigated  disease. 
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Footnotee 


1.  The  field  portion  of  the  invest Igat iona  was  fiilfllled  In  r  Joint 
expedition  of  the  Institute  of  Epidemiology  and  Microbiology,  AMU,  USSR  - 
the  Moscow  Antiplague  Observation  Station  -  the  Moscow  Institute  of  Epi¬ 
demiology,  Microbiology’'  and  Infectious  Diseases  imenl  Mechnlkov  -  and  the 
uentral  Disinfection  Inetitute  at  the  Mlkhnovsicll  Tularemia  Station  (  the 
expedition's  supervisor  was  Prof.  U.  G.  Clsuf'ev). 

2.  In  some  cases  by  the  27th  day,  traces  of  acid  appeared  la  even  these 

two  aiconcic.  but  It  Ic  that  the  changes  which  occurred  could  be 

acknowledged  as  a  true  fermentation. 
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Table  1.  The  different  dilutione  of  antlaenun  which  ag^^lut iaated,  in 
tae  croos-i-cglut Inatlon  teet,  strains  of  Listeria  monocytogenes  of  different 

origin. 
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500 

SOO 
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3200 

3503 

loOO 
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loOO 

,  1600 
\ 

ioOO 

1 16CO 

■^600 

600 

ot  :  *. 

1 

gglutin: 

t  , 

it  ion  was 

only 

'  '  f 

tartea  into  acco^a;t  lor 

; 

lour  and  throe  crosee 

Table  2.  bencitivity  of  field  mice  .Hr.d  white  mice  to  list erolioeis  with 
■ubcuti-nwous  infect  ion. 
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animal  siirvlved 

Dum-bers  indicate  the  time-  of  death  In  2h-nour  periods. 


Table  3.  Basic  alfferea^eE  betwei^a  Listeria  monocytogenes  and  Zryslpelr^- 
thrix  rhusiopatLlae. 

_Cr_l^crla  _  _ _ Ll^st er^a_inonc_cvt£gpac6_ _ ‘1* 

l-'orphology  from  Straij^ht,  short  ovoid  Often  the  more  or  less  curved 

aa  agar  culture  rods  of  a  O.3-O. 5  ml-  rods  are  of  a  0. 3-0.3  nicron 

cron  thickaeeB.  thickness  (approx,  two  times 

narrower  than  listeria. 

The  growth  along  the  The  growth  along  the  streak 

streak  and  the  sepa-  and  the  ser^arate  colonias  are 

rate  colonies  are  ea~  hardly  visible  with  the  naked 

sily  visible  with  the  eye  (the  colonies  are  easily 

naked  aye.  seen  in  a  magnifying  glans  with 

an  enlargement  of  Z.  10  and  corei. 

Small  knots  -  colonies  iT-ufl'y  offshoots  running  perpen- 

alon^  'he  puncture;  ia  dloularly  to  the  pu..cture  along 

old  cultures  sometimes  its  entire  length  (lamp  brush). 

It.  the  upper  portion 
of  the  puncture  are 
small  fluffy  outgrowths. 

Within  24  hours  it  Within  24-46  hours  it  breaks  iac- 

l reeks  down  to  acids  tose  and  glucose  to  an  acid.  Some 

glucose  .and  laltose,  strains  break  down  sucrose  ^varl- 

iater,  lactose,  sue-  ant  murisept lea).  It  does  not 

rose  and  glycerol.  ferment  maltose  and  glycerol. 

r.eact  ion  of  ae-  Positive  (reddcnLng  of  Kegative  (yellowlo,-  of  the  cul- 

thyl  red  on  a  the  culture  sedi'um).  ture  medi-um). 

Clark  medium  af- 
te:'  a  y6-h:ur 
growth  at  3?*^. 

-Tnti—r.ic  prop-  Agglutinates  only  with  A.gglut  Inat  eo  with  ho:;ol.igou6 

ertles.  homologous  aatlflerums.  ant  is  arum?  and  some  strains 

a^,glut  i-nat 0  with  antilisteria 
serums  ia  small  dilutions. 


Perxeatation  of 
carbohydrat  es. 


Crowth  01.  a  ceat- 
peptone  gelatin 
culture  with  a 
puncture. 


A  24~hour  growth 
on  a  dent,  weal:- 
ly  altaline  moat- 
peptone  agar. 


O 


